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SUSPENSION ARM AND METHOD OF MANUFACTURE 



This invention concerns the lower suspension arms placed in front of a vehicle and, in 
particular, single-sheet "rectangle" type arms. 

Arms of this type come in a single part with a mounting area on the steering knuckle and two 
mounting areas constituting a hinge between the arm and the chassis of the vehicle. The front 
coupling and the rear coupling of that hinge present appreciably parallel axes. Depending on the 
vehicles on which the arms must be installed, the two hinge couplings are of horizontal axis or the two 
hinge couplings are of vertical axis. Such an arrangement does not permit a radial flexibility of the 
rear coupling of the hinge, commonly called point B. It would, in fact, be necessary to set a large- 
sized elastic stud in place while that point B is situated in a restricted space. 

One of the objectives of the invention is therefore to satisfy these imperatives of flexibility of 
the hinge coupling, within a context of a single-sheet arm. 

In that connection, the invention proposes a front suspension arm of a motor vehicle, 
containing three bores corresponding respectively to a coupling of the arm to a wheel support, to a 
front coupling and a rear coupling of a hinge formed between that arm and the chassis of the vehicle. 

That suspension arm is characterized in that it is formed by a single sheet metal part and in 
that the bores corresponding to the hinge couplings have appreciably perpendicular axes. 

According to another characteristic of this invention, the centers of the front and rear 
couplings of the hinge are situated in a same longitudinal plane. 
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For the purpose of proposing a suspension gear, the space for which is minimal, the center of 
the front coupling of the hinge is situated in back of a transverse plane passing through the center of 
the coupling of the arm on the wheel support. 

According to one characteristic of this invention, the single part is formed by a stamped sheet 
presenting a flat center part, a first side connecting the coupling of the arm to the wheel support and 
the rear coupling of the hinge, a second side connecting the coupling of the arm to the wheel support 
and the front coupling of the hinge and a third side connecting the two couplings of the hinge. 

Making the arm in the area close to the front coupling imposes intense stresses owing to the 
horizontal orientation of that coupling. With a view to presenting an arm satisfying stress resistance 
criteria, a appreciably vertical joining plane connects the second side to the periphery of the bore 
corresponding to the front coupling of the hinge, and a appreciably horizontal joining plane connects 
the third side to the periphery of that bore. 

In order to stabilize the section of the arm in case of braking or longitudinal shock and 
respectively to stiffen the arm under turning stress, the first side is provided with a vertical wall and 
the second side is respectively provided with a raised edge, the height of which progressively varies, 
on which raised edge a dropped edge bears at a right angle, directed toward the outside of the arm. 

According to another characteristic of this invention, indexing means are borne by the 
dropped edge. 

According to another characteristic of this invention, means of determining the stable position 
of the vehicle are borne by the dropped edge. 
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According to another characteristic of this invention, a groove is formed along the center part 
of the single part of the arm. 

To make possible the mounting and holding of the elastic means ensuring the coupling of the 
arm on the chassis, within a context of a single-part arm, a flange is made in the uninterrupted 
connection of the bore corresponding to the front coupling of the hinge, that flange being oriented 
toward the rear coupling of the hinge. That orientation generates a direction of mounting of the 
elastic element having to ensure the front coupling of the hinge, that elastic element being mounted 
with "counter-flange" to ensure better resistance to braking stresses. 

The invention also concerns the method of obtaining such a suspension arm, involving the 
stamping of a single sheet metal part having three couplings with the chassis and a wheel support, 
characterized in that it consists at least of the formation of a triangular flat surface presenting at two 
ends a bore of vertical axis, the creation of a raised edge and of a dropped edge borne at a right angle 
by that raised edge on the side situated between the front coupling of the hinge and the wheel support 
coupling, the creation of a vertical wall on the side situated between the rear coupling of the hinge and 
the wheel support coupling, the formation of smooth shapes and joining planes complementing the 
adjacent sides in order to generate the front coupling of the hinge of appreciably horizontal axis, the 
creation of a flange in the extension of the bore corresponding to the front coupling of the hinge, in 
the direction of the rear coupling, and the marking and indexing of the dropped edge. 

Other characteristics and advantages of the invention will be apparent on reading the detailed 
description which follows, for the understanding of which the attached drawings will be referred to, in 
which: 
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- Figure 1 is a view in perspective of a suspension arm according to the invention. 

- Figure 2 is a side-face view, from inside the vehicle, of a suspension arm as represented on 
Figure 1. 

In the description which follows, a longitudinal, vertical and transverse orientation will be 
adopted on a non-restrictive basis, without limitation, according to the orientation traditionally used in 
motor vehicles and indicated by the trihedron L, V, T of Figure 1. 

A front lower suspension arm 1, as represented on Figure 1, consists of a single part 2 
connecting the area of coupling 3 on the wheel support and two areas of coupling 4 and 5 forming a 
hinge between the arm 1 and the chassis of the vehicle. Those three areas form an appreciably right- 
angled triangle, the hypotenuse of which connects the center of the coupling 3 on the wheel support to 
the center of the rear coupling 5 of the hinge. The sides of that right-angled triangle are such that the 
distance between the two centers of couplings 4 and 5, constituting the hinge between the arm and the 
chassis, is less than the distance between the center of front coupling 4 of the hinge and the center of 
coupling 3 of the arm 1 on the wheel support, in a ratio of approximately 2/3. 

The arm 1 is stamped so as to present at each end of the hypotenuse a bore of vertical axis 
corresponding on the one hand to the rear coupling 5 of the hinge between the arm 1 and the chassis 
and on the other to the coupling 3 of the arm 1 on the wheel support. At the end corresponding to the 
front coupling 4 of the hinge, the arm 1 presents a bore of appreciably longitudinal axis. The two 
couplings 4 and 5 of the arm 1 on the chassis therefore present appreciably perpendicular axes, the 
center of each of those couplings being situated in the same longitudinal plane. 

The center part 6 of the arm 1 corresponds to an arc joining the two ends 3 and 5 of the 
hypotenuse, of width greater than the larger diameter of the two bores present at those ends, such as 
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the bore corresponding to the rear coupling 5 of the hinge. The stamped sheet forms around that bore 
a first coaxial round 5 1 in the uninterrupted connection of the center part 6 of the arm 1 . Likewise, 
the stamped sheet forms a second coaxial round 3 1 around the bore corresponding to the coupling 3 
on the wheel support, but the diameter of which, less than the first round 51, imparts a recess 32 in 
relation to the width of the arc-shaped center part 6 of the arm 1. 

A groove 7 is made at the bottom of the stamping, along the arc-shaped center part 6. In 
known manner, such a groove 7 makes it possible, by improving the surface evenness, to avoid 
creasing of the sheets and the risks of destabilization of the arm 1 when it is subjected to various 
stresses. Each end of that groove 7 is situated at a distance, predetermined by calculation, from the 
bores present at the two ends 3 and 5 of the hypotenuse. 
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A first side 8 is formed by the edge of the arc-shaped center part 6 of the arm 1, situated 
inside the curve of that arc. This first side 8 is provided with a vertical wall 9. The latter extends 
from the recess 32 made in proximity to the coupling 3 on the wheel support to the transverse plane 
passing through the center of the rear coupling 5 of the hinge. Such a wall 9 is dimensioned to best 
stabilize the section of the arm 1 upon operation of that arm 1 under compression due to a braking or 
longitudinal shock. As such a situation then entails a considerable rise in stress in that edge 8 directed 
toward the rear of the vehicle, it is a question of avoiding the buckling of the part 2. The height of 
that wall 9 can, for example, be 40 millimeters. 

A second side 10, situated between the coupling 3 on the wheel support and the front coupling 
4 of the hinge, is also provided with a raised edge 11. While the wall 9, symmetrically opposite the 
groove 7 of the arm 1, is of constant height, the raised edge 1 1 has a gradually increasing height, from 
zero height close to the coupling 3 of the wheel support to a height, equivalent to the opposite wall 9, 

c 

close to the front coupling 4 of the hinge. That raised edge 1 1, of vertical orientation, bears at its free 
end a dropped edge 12 at right angle to the raised edge 1 1 and directed toward the front of the vehicle. 
That dropped edge 12 thus makes possible a stiffening of the assembly on compression of the arm 1 
due to a turning stress, capable of generating a considerable stress between the front link with the 
chassis and the link to the wheel support. The flat surface it presents also makes possible the 
integration of different functions. Each suspension arm 1 of the same gear, left and right, thus 
symmetrically presents, on the one hand, a marking area 13 for the traceability of machined parts and, 
on the other, a fastening hole 14 for a control rod, necessary to indicate in known manner the stable 
position of the vehicle and thus regulate the direction of the headlights of the vehicle. The left 
suspension arm 1 also possesses on that dropped edge 12 a keying slot, not represented, making 
possible an indexing of the front gear on assembly of the vehicle. 
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The bore corresponding to the front coupling 4 of the hinge, of appreciably longitudinal axis, 
is provided on its periphery with a third coaxial round 41. A flange 42, made by stamping and 
oriented toward the rear of the vehicle, is borne by that third round 41 in the uninterrupted connection 
of the corresponding bore. The center of the front coupling 4 of the hinge is set back from the 
transverse plane passing through the center of the coupling 3 on the wheel support. For example, a 
recess of 70 millimeters makes it possible to obtain a more compact and therefore less cumbersome 
arm. 

Owing to the geometric characteristics of the embodiment of the arm 1 described above, the 
front coupling 4 of the hinge is situated outside the circle defined by the arc-shaped center part 6 of 
the arm 1 . 

The upper part of the third coaxial round 41 therefore extends in an appreciably transverse 
plane to the junction of the raised edge 12. The joining plane 43 thus formed is situated in a vertical 
plane. 

The lower part of the third coaxial round 41 extends in an appreciably longitudinal plane to 
the junction of a third side 16 defined by the arc-shaped center part 6 between the two couplings 4 and 
5, constituting the hinge. The joining plane 44 thus formed is situated in a horizontal plane. 

Obtaining of the arm 1 by stamping makes it possible to obtain in that area even profiles 
passing from a vertical section to a horizontal section smoothly. Stamping also makes it possible to 
obtain a flange 42 without a then welded gusset. The arm 1 then comes entirely within a single-piece 
context and makes possible a fitting of the elastic element, ensuring the front coupling 4 of the hinge 
with "counter-flange", that is, a fitting toward the front of the vehicle, while the flange 42 is oriented 
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toward the rear coupling 5 of the hinge. That type of fitting makes possible a better resistance to 
braking stresses. 

This arrangement around the front coupling 4 of the hinge necessitates reducing the 
longitudinal stresses at that coupling point. The appreciably perpendicular arrangement - in the hinge 
formed between the arm 1 and the chassis - of the rear coupling 5 in relation to the front coupling 4 
makes it possible to increase the longitudinal stress contribution of the point corresponding to the rear 
coupling 5 of the hinge. For example, on braking, there is the equation: 



F XE = -ECFxa + F^) 

The possibility of rendering the rear coupling point 5 of the hinge stiffer makes possible an 
increase of F^ and therefore, depending on the constancy of F xE , a reduction of Fxa. 

Such a single-sheet suspension arm 1 is the result of a particular method of stamping capable 
of obtaining an arm 1 , on the one hand, in that particular geometry where the front coupling 4 and rear 
coupling 5 of the hinge formed between the suspension arm 1 and the chassis of the vehicle are of 
appreciably perpendicular axis and, on the other hand, validated in terms of stiffness and stress 
resistance, notably in case of braking or turning, and without resorting to a multiple part technology. 
It is advisable to work the junction 43 between the dropped edge 12 and the part of the arm situated in 
proximity to the front coupling 4 of the hinge, as well as the junction 44 between that part of the arm 
and the arc-shaped center part 6 of the arm 1 . Smooth shapes make it possible not to generate too 
many stresses on passage between vertical and horizontal section planes. 
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The invention is not at all limited to the embodiment described and illustrated, which has 
been given only by way of example. 



